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Introduction
Sleep is known to influence the physical and emotional wellbeing of adolescents by exerting substantial control over biological and psychosocial processes [1] . Sleep not only impacts physical growth and emotional development but also influences cognitive function and learning [2] , [3] . Despite the magnitude and clinical importance of sleep issues, several studies have documented poor recognition of sleep disorders [3] , [4] .
In Saudi Arabia, the first certification exam for sleep medicine as an independent speciality was approved in 2009 [5] , and sleep medicine was recognised as an independent speciality in 2012 [6] , though studies investigating the prevalence of sleep disorders in the Kingdom of Saudi Arabia (KSA) are limited. Based on available data and waitlists for participation in sleep studies [7] , however, it appears that sleep disorders are prevalent among Saudis. Using the Berlin questionnaire to assess the prevalence of obstructive sleep apnea (OSA) risk and symptoms among middle-aged Saudi men and women in their primary care setting, it was revealed that 3 out of 10 Saudi men and 4 out of 10 Saudi women are at a high risk of OSA [8] , [9] . A recent national survey quantitatively assessed sleep medicine service in the KSA [7] , revealing that the field is nascent compared to developed countries. The survey identified nine sleep disorder facilities; seven were defined as sleep disorder centres that provide clinical diagnostics and therapeutic services for patients with different sleep disorders, and two were defined as sleep laboratories that provide diagnostic and therapeutic services limited to sleep-related breathing disorders such as OSA [7] , [10] .
Sleep disorders and sleep medicine as a speciality are underrecognized by both the general public and health care workers. Members of the public in the KSA accept information on sleep disorders from any source without criticism, even if the information is not validated; therefore, they have developed their ideas and myths about sleep. Some of the public believe that sleep problems are natural and do not think of them as legitimate medical issues that can be treated [11] . Most patients seen in the clinic have gone to many doctors before visiting the sleep disorders clinic, thinking that all sleep problems are handled by mental health therapists, particularly psychiatrists. Due to the under-recognition of the seriousness of disorders like OSA, patient compliance with Continuous Positive Airway Pressure (CPAP) in the KSA is low compared to developed countries [12] .
Similarly, the knowledge of practising physicians, particularly primary care physicians, about sleep disorders is limited [13] . Salem et al. reported that only 33.6% of the primary care physicians assessed knew sleep medicine [14] . A survey of primary health care (PHC) physicians in all primary care centres in Riyadh revealed that PHC physicians do not completely recognise the importance and impact of OSA and other sleep disorders [13] . Fortythree per cent of the participants did not realise the existence of sleep medicine as a speciality; 40% felt that sleep disorders are not common, and 38% did not know to whom they should refer their patients [13] . In general, medical students in the KSA rarely have a chance to learn sleep medicine in medical schools.
Similarly, postgraduate teaching of sleep disorders during residency training seems to be limited as well [12] . This lack of education and training in sleep medicine has resulted in a culture of physicians who have very limited knowledge about sleep disorders and, as a result, are likely to underdiagnose and under-treat patients [12] . A study published in Riyadh, KSA documented that only 27.7% of the medical students evaluated using the Assessment of Sleep Knowledge in Medical Education (ASKME) survey displayed awareness of sleep medicine [15] .
The health system in the KSA relies on a referral system, where the patient's first exposure is usually to a PHC physician, who assesses and decides the patient's management plan. Thus, early detection and treatment of patients with sleep disorders depend, considerably, on the knowledge and awareness of PHC physicians. PHC physicians have limited knowledge about sleep disorders, sleep disorders among their patients are likely underrecognised, and patients with these disorders may be inaccurately diagnosed and may receive inappropriate treatment [16] . Studies in the KSA and Western countries have shown that OSA is common among patients attending PHC clinics [8] , [9] , [17] . With the limited number of sleep medicine specialists in the KSA, it is impractical to expect that they will be able to be the primary caregivers for all patients with sleep disorders. Therefore, an alliance of sleep medicine specialists, PHC physicians, and general physicians (including those in internal medicine and paediatrics) becomes essential. Educational interventions are effective in increasing the rates of recognition of OSA among PHC physicians [18] , though the level of knowledge and attitude regarding sleep medicine among medical students of the Qassim region is still unknown.
Hence, the present study aimed to determine the knowledge of and attitude towards sleep medicine among medical students at Qassim University, KSA.
Methods

Selection and description of participants
This was a cross-sectional study based on a survey conducted at two medical branches of Qassim University in Saudi Arabia. The study population consisted of 4 th and 5
th -year medical students in the two medical colleges of Qassim University (main campus and Unaizah campus). Random number generator software was used to randomly select participants from a list of all upper-year medical students to reach the required sample size to ensure adequate statistical power. Inclusion criteria were 4 th and 5
th -year medical students. Exclusion criteria were 1 st , 2 nd , and 3
rd -year medical students as well as those whose data was incomplete.
Sample size calculation
Based on the article published by Almohaya et al. [15] , the prevalence of medical students who were aware of sleep medicine was 27.7%. This prevalence was used to determine the required sample size using the categorical formula: n = z The sample size required to detect a statistically significant result with 95% confidence and a narrow margin of error of 0.05, should be 158. Since Qassim's main campus has a bigger population, about 70% of the calculated sample size was recruited from the main campus; 30% were recruited from Unaizah campus.
Ethical review and confidentiality
The study was approved by the Regional Research Ethics Committee, registered at the National Committee of Bio & Med. Ethics [NCBE] (Registration No. H-04-Q-001). All information is kept strictly confidential and used only for research purposes.
Data collection
A self-administered questionnaire collected demographic data of the participants (age, name, sex, medical school) and their attitude toward sleep medicine [19] , [20] ; knowledge about sleep medicine was assessed using the Assessment of Sleep Knowledge in Medical Education (ASKME) survey [19] . The ASKME survey is a 30-item questionnaire regarding the knowledge of sleep medicine. The questionnaire was previously tested in a pilot study of 10 medical students to identify the optimal time for questionnaire completion by participants. The ASKME survey has face validity, and the statistical analysis for internal consistency revealed a Cronbach's alpha value of 76%, which indicates a moderately good internal consistency.
Items were presented in a "true," "false" or "I don't know" format. For the ease of analysis, the knowledge questionnaire was re-coded into two categories where the correct answer for each question was identified and coded with 1, whereas the wrong answer was coded with 0. The total knowledge score was obtained by summing up the 30 questions. The minimum score was 0 and the maximum score was 30; a higher score signifies greater knowledge, and by using the cutoff points of 18/30 (60% of the total score), participants were classified as having poor knowledge if the score range was from 0-17 points, whereas good knowledge was determined if the score range was from 18-30 points.
Attitude toward sleep medicine was assessed using the 10-question attitude questionnaire adapted from ASKME [19] , [20] . This questionnaire is scored on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The lowest possible score was 10, and the highest score was 50 points. Attitude scores were obtained by taking the sum of the scores of the ten questions. We then categorised participants who scored 30 (60% of the total score) or more as having a positive attitude and those whose score was less than 30 were categorized as having a negative attitude.
Statistics
Statistical Package for Social Sciences (SPSS) version 21 (Armonk, NY: IBM Corp.) was used for all data analyses. Descriptive statistics are presented as numbers and percentages for all qualitative variables, while the mean ± standard deviation is presented for all quantitative variables. Knowledge and attitude scores among sociodemographic characteristics of participants were compared using independent t-tests (two-tailed). A pvalue cut off point of 0.05 at 95% CI was deemed statistically significant. The normality of the distribution of data was assessed using Shapiro Wilk and Kolmogorov-Smirnov tests. Data violating assumptions of normality were instead compared using non-parametric tests.
Results
A total of 158 questionnaires were distributed randomly among the students (4 th and 5 th years); 116 were returned (response rate of 73.4%). Table 1 presents the sociodemographic characteristics of students who were involved in this study. Students' ages ranged from 22 to 27 years; a majority was of a younger age (22 -23 years age group). The majority of the students were recruited from the Qassim main campus (62.1%), and the rest were from the Unaizah branch (37.9%); most respondents were male (56.9% vs 43.1% female). A high proportion of students were in their 4
th year level (56%), and most had a 4.0 or lower grade point average (GPA) (55.2%) (the highest GPA in our institution was 5.0). Based on the preferred area of specialisation, 40.5% of students preferred surgery, 36.2% preferred medicine, and the rest expressed mixed speciality interests. Most of them had no interest in sleep medicine (76.7%), with 41.4% having an average knowledge of sleep disorders. Results of the ASKME questionnaires are shown in Table 2 , which also indicates the correct answer for each question asked. Based on students' responses, the most commonly agreed with statements were: "newborn infants spend about 16-18 hours per 24-hour period sleeping", "melatonin is a natural body hormone that typically increases during nighttime hours", and "weight loss is often indicated in the treatment of primary snoring or mild OSA". Students exhibited the least knowledge concerning the statement, "chronic bedwetting in children responds to treatment with anticholinergic drugs."
Details of the general attitude of medical students toward sleep medicine are shown in Figure  1 ; nearly all students strongly agreed/agreed with the statement, "asking about symptoms of sleep disturbances is an essential component of a comprehensive medical evaluation", whereas most strongly disagreed/disagreed with the statement, "compared to other medical problems, sleep disturbances are usually less important for a patient's health"
Details of the general attitude of medical students toward sleep medicine are displayed in Figure 1 . The results showed that nearly all respondents either agreed or strongly agreed with the statement, "Asking about symptoms of sleep disturbances is an essential component of a comprehensive medical evaluation", whereas most students correctly disagreed with the following statements: "Compared to other medical problems, sleep disturbances are usually less important for a patient's health?", "Sleep disorders are individual problems that are not important for a wide population", and "Inadequate sleep is a lifestyle issue, not a medical problem". Table 3 shows the characteristics of the students' knowledge and attitude toward sleep medicine. The mean knowledge score was 9.2 (± 4.9). The prevalence of poor knowledge in this study was high (94.8%) as opposed to good knowledge (5.2%). The mean attitude score was 37.9 (± 7.2) out of a possible total score of 50. Of these students, 40.5% viewed it with a negative attitude, while 59.5% viewed it with a positive attitude. When comparing the knowledge and attitude scores among sociodemographic characteristics of participants, we found that the attitude of the students in Unaizah branch was significantly higher compared to the main campus branch (T = 2.622, p = 0.010), where female students had a better attitude compared to males (T = -2.867, p = 0.005). The attitude of those students expressing interest in a non-internal medicine speciality was higher compared to those students with internal medicine speciality (T = -2.491, p = 0.014). Additionally, those students with interest in sleep medicine had better knowledge (T = 2.098, p = 0.038) and better attitude (T= 2.585, p = 0.011), and those who responded that knowledge of sleep disorders was important had significantly higher levels of current knowledge (T= -2.800, p = 0.006) and more positive attitudes (T = -3.209, p = 0.002) ( Table 4 ). 
Discussion
The purpose of the present study was to assess the knowledge and attitude regarding sleep medicine among medical students at Qassim University. This study revealed that the medical students' knowledge toward sleep medicine was relatively poor (94.8%), highlighting the need for sleep medicine to be added to the medical school's curriculum, which could be beneficial and will improve their knowledge of the subject. Our finding is consistent with a previous study conducted by Almohaya and colleagues [15] . Using the ASKME questionnaire, respondents were identified as having poor (score of < 60%) or good (score of ≥ 60%) knowledge of sleep issues. Among 348 recruited students in their study, the mean score was 10.4 (± 4.4), with more than 80 per cent of them being classified as having poor knowledge. In Croatia [21] , among 112 respondents surveyed, poor knowledge of sleep issues was identified in most of the medical students, postgraduate physicians and specialists, which corroborates our results. In another study published locally (in the KSA), Saleem et al. [14] surveyed 88 primary care centres comprising 223 primary care physicians (PCP). They reported that the mean knowledge of PCP based on the ASKME questionnaire was 14.4 (± 4). The majority of PCPs obtained a score between 11 and 20. These scores were higher than we observed, though we only investigated medical students, not physicians. In Egypt, Zaki et al. assessed the knowledge of final year medical students and house-officers about normal sleep and sleep disorders [22] , also using the ASKME questionnaire. They reported that 91 per cent of the participants exhibited a low level of knowledge, which was also in agreement with our results. However, in China, Luo and associates reported poor knowledge about sleep in more than 60 per cent of students, and the majority of them were not aware of any medical school offering sleep medicine-related courses [23] .
In this study, less than half of the students expressed a negative attitude; more than 60% viewed sleep science in a positive light. The mean score was 37.9 out of 50 points. In Singapore, Mahendran et al. reported the mean attitude of the medical students was 35 (±4.3) [24] . This result was comparable to our study outcome. However, they measured the attitude of the students by Medical Education (MED) sleep survey. Also, Kovaèiae et al. reported that the majority of respondents exhibited positive attitudes toward sleep medicine, which was consistent with our study results [21] . We also discovered that even though Unaizah branch has fewer students, they demonstrated a significantly better attitude compared to students from the main campus branch. Females exhibited a better attitude than males, and those who preferred non-medicine specialities also had a more positive attitude toward sleep medicine. We also https://www.id-press.eu/mjms/index found out that those with interest in and those who believed knowledge of sleep medicine was important had significantly greater levels of knowledge and more positive attitudes toward the subject. Various studies have reported negative associations between knowledge and attitude based on sociodemographic factors [14] , [15] , [21] , [22] , [24] . Salem et al. [14] observed that participants who attended lectures about medicine scored significantly better for the level of knowledge, but that knowledge had no relation to gender or the number of years of practice, whereas Almohaya and colleagues reported that the knowledge score did not differ by sex, GPA, level of academic achievement, or university attended [15] . A study from Egypt [22] reported that the knowledge score did significantly differ based on faculty location and gender, but no significant difference was observed based on years of study. In Singapore [24] , researchers found no significant effect of age, gender, or medical qualifications on knowledge of basic sleep medicine, whereas, in Croatia, significant differences were found between the level of knowledge, but the attitude toward sleep medicine did not differ [21] .
Our study demonstrates that one out of four students was interested in sleep medicine. This finding is by papers published locally [14] , [15] Saleem et al. [14] reported more than 30 percent of the PCPs were interested in the subject, as did Almohaya et al. [15] . However, in China, more than 80 percent of medical students have demonstrated a strong interest in coursework related to sleep medicine, though most of them were not aware of any medical schools teaching the subject [23] .
It is recommended that replication of this study be carried out with larger sample size, involving multiple institutions to better assess the knowledge and attitude of medical students toward sleep medicine in a broader, more generalizable context.
In summary, medical student knowledge regarding sleep medicine was very low, even though a majority of students expressed a positive attitude toward it. In this regard, faculty members such as lecturers, professors, and other related teaching staff should provide better sleep medicine education to increase their awareness. Although this subject might not be popular in the Saudi medical school, it is expected that better education on this subject will be part of the curriculum within the foreseeable future.
